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DIGITAL WEIGHING DEVICE 

Field of the Invention 
[0001] 

5 The present invention relates to a digital 

weighing device for measuring a given amount of substances 
such as powder and liquid, while the substances are put on 
weighing pan continuously during measurement. 
Related Art Statements 

10 [0002] 

Heretofor, a mechanical analog weighing device has 
been generally used for measuring a weight of substances 
such as powders, particles and liquid. 
[0003] 

15 There have been also used a digital weighing device, 

in which a measured result, i.e. a weight of substances 
placed on a weighing pan is displayed on a liquid crystal 
display panel. Such a digital weighing device has been 
widely used as a convenient tool provided in a store for 

20 displaying a total price which is obtained by multiplying a 
measured weight of a substance with a unit price thereof. 
Disclosure of the Invention 
Problems to be Solved by the Invention 
[0004] 

25 In the known analog weighing device, since a 

measuring resolution denoted by an indicating needle is low, 

it is impossible to perform a highly accurate measurement. 
[0005] 
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In the known digital weighing device, when it is 
required to put a predetermined amount of powder in a 
vessel placed on a weighing pan, at first, an estimated 
amount of powder is put into the vessel. Then, displayed 
5 figures change rapidly, and it is difficult for a user to 
read indicated figures. Therefore, when a predetermined 
amount of power is to be put into the vessel placed on the 
weighing pan, it is required to put a small amount of 
powder into the vessel successively. Particularly, a 

10 measured weight becomes close to the predetermined weight, 
a smaller amount of powder has to be added successively. 
Therefore, in some cases, it takes a longer time until the 
predetermined amount of powder is put into the vessel as 
compared with the analog weighing device . 

15 [0006] 

The present invention has for its object to provide 
a digital weighing device, in which articles to be measured 
can be placed on a weighing pan while a measured weight 
displayed on a display panel can be monitored easily. 
20 Means for Solving the Problems 
[0007] 

According to the invention, a digital weighing 
device comprising a weighing means for measuring a weight 
of articles placed on a weighing pan, a display means for 
25 displaying a measured weight provided by the weighing means 
as a digital value, a weight setting means for setting a 
predetermined weight of articles, and a control section for 
comparing the measured weight and the predetermined weight 
set by said weight setting means and controlling respective 
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digits of the digital value displayed on said display means 
for denoting the measured weight, characterized in that the 
number of effective digits in the display means is 
successively increased in accordance with an approach of 
5 said measured weight to said predetermined weight. 
[0008] 

According to the invention, a digital weighing 
device comprising a weighing means for measuring a weight 
of articles placed on a weighing pan, a display means for 

10 displaying a price of measured articles as a digital value, 
said price being obtained by calculating a measured weight 
provided by the weighing means, a price setting means for 
setting a predetermined price of articles, and a control 
section for comparing a price of the measured articles and 

15 the predetermined price set by said price setting means and 
controlling respective digits of the digital value 
displayed on said display means for denoting a price of the 
measured articles, characterized in that the number of 
effective digits in the display means is successively 

20 increased in accordance with an approach of said price of 
the measured articles to said predetermined price. 
Effect of the Invention 
[0009] 

In the digital . weighing device according to the 
25 invention, the digits of the displayed digital value is 
controlled in accordance with the predetermined value, a 
user can easily and correctly estimate an amount of 
articles to be put on the weighing pan by a single putting- 
on operation, and therefore an amount or a price of 
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measured articles put on the weighing pan can be easily 
made identical with the predetermined amount or price 
within a short time period. In this manner, a rapid 
measurement can be performed. 
5 Brief Description of the drawings 
[0010] 

Fig. 1 is a perspective view showing an embodiment 
of the digital weighing device according to the invention; 

Fig. 2 is a block diagram thereof; 
10 Fig. 3 is a flow chart representing an operational 

algorism; and 

Fig. 4 is an explanatory drawing showing display 
modes in a display section. 

Explanation of the Numerical References 
15 [0011] 

1 housing 

2 weighing pan 

3 display section 

4 manual button 

20 5 weight setting section 

6 alarm lamp 

7 weighing section 

8 control section 
Best Mode of the Invention 

25 [0012] 

Fig. 1 is a perspective view showing an embodiment 
of the digital weighing device according to the invention. 
Within a housing 1 of the digital weighing device, there is 
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provided a weighing section for measuring a weight of 
articles placed on a weighing pan 2 arranged on to top 
plate of the housing 1, said weighing pan being coupled 
with a weighing unit provided within the weighing section. 
5 On a front panel of the housing 1, there are provided a 
digital display section 3 for displaying a measured weight, 
a plurality of manual buttons 4 including a switches for 
operating the weighing device, a weight setting section 5 
for setting a predetermined weight S which can be entered 
10 by operating the manual buttons 4, and an alarm lamp 6. 
[0013] 

Fig. 2 is a block diagram illustrating a 

construction of the digital weighing device. An output of 

the weighing section 7 provided within the housing 1, the 

15 manual buttons 4 and an output of the weight setting 

section 5 are connected to a control section 8 . An output 

of the control section 8 is connected to the digital 

display section 3 and alarm lamp 6. 
[0014] 

20 When a certain amount of articles is placed on the 

weighing pan 2, a weight of these articles is measured by 
the weighing section 7 and a value of the measured weight 
is displayed on the display section 3 through ,the control 
section 8. In the control section 8, a weight value W 

25 supplied from the weighing section 7 is picked-up with a 
suitable sampling period and a sampled weight is compared 
with a predetermined weight S set in the weight setting 
section 5 to determine the number of effective digits of 
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the displayed weight value. As long as the measured weight 
W differs largely from the predetermined weight S, the 
number of effective digits is decreased. 
[0015] 

5 There are several algorisms for controlling the 

number of effective digits. In the present embodiment, the 
number of digits of a weight value displayed on the display 
section 3 is set to four, so that a weight of 0-9999 grams 
may be displayed, and a measured weight value is displayed 
10 in the following manner: 
[0016] 



Table 1 







digit of the 
thousand 


digit of the 
hundred 


digit of 
the ten 


digit of the 
unit 


(a) 


S-W>1000 


A 


X 


X 


X 


(b) 


1000 > S-W>100 


A 


B 


X 


X 


(c) 


100 > S-W>10 


A 


B 


C 


X 


(d) 


10 > s-w 


A 


B 


C 


D 



[0017] 

15 In the above table 1, the reference characters A, B, 

C and D denotes figures corresponding to digits of the 
thousand, the hundred, the ten and the one, respectively 
and a measured weight W may be expressed by 
W=1000A+100B+10C+D. The reference mark x denotes that a 

20 special mark or a fixed value is displayed. 
[0018] 

Fig. 3 is a flow chart representing an operational 
algorism. In the present example, a predetermined weight S 
is set to 4760 grams. 
25 [0019] 
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At first, in a step SI, a user sets the 
predetermined weight S of powder using the manual buttons 4 
and weight setting section 5. Then, the user initiates to 
put a certain amount of powder on the weighing pan. In a 
5 step S2, it is judged in the control section weather or not 
a measured weight W exceeds the predetermined weight S. If 
the measured weight W does not exceeds the predetermined 
weight S, the program goes to a step S3, in which a digit A 
of the thousand is displayed. However, if the measured 

10 weight W exceeds the predetermined weight S, the program 
goes to a step S4 and the alarm lamp 6 is lit. Also in 
succeeding steps S6, S9 and S12, if S < W, the alarm lamp 6 
is lit on and the user can know that an excessive amount of 
powder has been put on the weighing pan 2. In such a case, 

15 when the user removes a certain amount of powder prom the 
weighing pan 2, the program goes back to the step S2 and 
the measurement is restarted. 
[0020] 

In the step S3, a digit A is displayed on the 
20 digital display section 3 at a digit of the thousand in 
accordance with a column (a) in the table 1 under the 
control of the control section 8, and at the remaining 
digits, i.e. a digit of the hundred, a digit of the ten and 
a digit of the unit, on the digital display section 3, 
25 small marks [0] are displayed as shown in Fig. 4(a), while 
digits B, C and D of a measured weight W are ignored. 
[0021] 

When the digit A of the thousand is displayed, a 
relatively larger amount of powder may be put on the 
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weighing pan with a unit of 1000 grams. When S-W < 1000 is 
detected in a step S5, then in a step S6, it is judged 
weather or not the measured weight W is smaller than the 
predetermined weight S and further in a step S7, a digit B 
5 of the hundred of the measured weight W is displayed in 
addition to the display of the substantially fixed digit A 
of the thousand, i.e. [4] as shown in Fig. 4(b) in 
accordance with a column (b) in the table 1. In this case, 
digits C and D of the ten and the unit, respectively of the 

10 measured weight W are ignored. This means that an amount of 
powder W put on the weighing pan differs from the 
predetermined weight S by an amount smaller than 1000 grams 
and therefore, the user may advantageously put powder on 
the weighing pan with a unit of 100 grams. 

15 [0022] 

While the digits A and B are displayed, the user 
puts the powder on the weighing pan with a unit of 100 
grams and when it is judged that S-W < 100 in a step S8, 
the digit B of the hundred is fixed to [7] . Then, in a step 

20 S9, weather or not the measured weight W is smaller than 
the predetermined weight S, and in a step S10, a digit B of 
the ten of the measured weight W is displayed in addition 
to the digits A=4 and B=7 of the thousand and hundred, 
respectively as depicted in Fig. 4(c) in accordance with a 

25 third column (c) in the table 1. In this case, a digit D of 
the unit of the measured weight W is ignored. 
[0023] 

After the digit C is displayed, the user may put a 
smaller amount of powder on the weighing pan with a unit of 
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10 grams. When it is judged in a step Sll that S-W<10, in a 
step S12, it is judged weather or not the measured weight W 
is smaller than the predetermined weight S and further in a 
step S12, a digit D of the unit of the measured weight W is 
5 displayed in addition to the digits A=4, B=7 ,and C=5 as 
shown in Fig. 4(d) in accordance with a fourth column (d) 
in the table 1 . This means that an amount of the powder put 
on the weighing pan differs from the predetermined weight S 
only by an amount smaller than 10 grams. Then, the user 

10 puts a relatively smaller amount of powder on the weighing 
pan while watching a digit D of the unit until the 
displayed digit D of the unit becomes [0] of the 
predetermined weight S. In this manner, the measured weight 
W=47 60 grams of powder put on the weighing pan can be 

15 brought into the predetermined amount S. 
[0024] 

In the present invention, since the number of 
effective digits of a measured weight is changed in 
accordance with an amount of articles put on the weighing 

20 pan, the user can estimate correct amounts of 'articles to 
be put on the weighing pan during the measurement. 
Therefore, the operation of adding articles on the weighing 
pan can be performed by a suitable number of times and a 
possibility of adding an excess amount of articles can be 

25 reduced. In this manner, the user can measure the 
predetermined amount of articles easily within a short time 
period. 
[0025] 

In the above embodiment, the number of effective 
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digits of a measured weight displayed on the digital 
display section is increased one by one, but according to 
the invention, two effective digits may be increased at a 
time by suitably operating the manual buttons 4. 
5 Furthermore, when a predetermined weight is cleared by 
operating the manual buttons 4, the digital weighing device 
operates as a conventional digital scale and all digits are 
displayed during the measurement. 
[0026] 

10 In the above explained embodiment, a digit or 

digits other than an effective digit or digits are ignored, 
but according to the invention, they may be displayed as 
[0] and [5] . In this case, the user can guess an amount of 
articles placed on the weighing pan with watching one or 

15 more less significant digits of [0] and [5] . 
[0027] 

In the embodiment explained above, the number of 
digits is set to four, but according to the invention more 
than four digits may be displayed. 
20 [0028] 

In price scales generally used in retail stores, a 
price of articles put on the weighing pan is calculated by 
a calculating section using a unit price of the articles 
and digits of a calculated price are displayed on the 
25 digital display section and a predetermined price is set by 
a price setting section similar to the abQyementioned 
weight setting section. Then, a price of articles put on 
the weighing pan may be displayed in the entire same 
algorism as that explained above. 

30 



